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$U=\{a_{1}, \cdots, a_{k}\}$ , $\cdot$
. ... $\tau$
$x_{n}\in X$ $n$ $(n=1,2, \ldots, N+1)$ ,
$\mu_{n}$ .$X\cross u_{n}\in UUarrow[0,1]$ $nn$ $(n=1(n=1,’ 2,,,N)2,\ldots,N)$
$\mu_{N+1}$ : $Xarrow[0,1]$
$P$ $p(y|x, u)\geq 0\forall(x, u, y)\in X\mathrm{x}U\mathrm{x}X$
$\sum_{y\in \mathrm{x}}p(.y|_{X}, u)=1\forall(x, u)\in X\mathrm{x}U$
$\circ:[0,1]\cross[0,1]arrow[0,1]$ $\iota$
$\lambda\circ(\mu\circ\nu)=(\lambda\circ\mu)\circ\nu\forall(\lambda, \mu, \nu)\in[0,1]^{3}$, $\iota\circ\lambda=\lambda\forall_{\lambda\in}[0,1]$
Maximize $E_{x_{1}}^{\sigma}[\mu_{1}\circ\mu_{2}\circ\cdots\circ\mu N\circ\mu N+1]$
subject to $(\mathrm{i})_{\mathrm{n}}x_{n+1}\sim p(\cdot|x_{n}, u_{n}),$ $u_{n}\in U$ $1\leq n\leq N$ (1)
$\mu_{t}=\mu_{k}(Xt, u_{l}),$ $\mu_{N+1}=\mu_{N+1}(X_{N+1})$ $y\sim p(\cdot|x, u)$ $x$ , $u$
, $y$ $p(y|x, u)$ $E_{x_{1}}^{\sigma}$
$p(xn+1|x_{n}, u_{n})\text{ }$ $\sigma=\{\sigma_{1}, \sigma_{2}, \ldots, \sigma_{N}\}$ $x_{1}\in X$
$X\cross X\cross\cdots\cross x$ ( $\mathrm{N}$-times) $n$ :
$E_{x_{1}}^{\sigma}[\mu_{1}\circ\mu_{2}0\cdots 0\mu_{N+1}|(\mathrm{i})_{\mathrm{n}}$ 1 $\leq n\leq N]$
$=$ $\sum\cdots\sum[\mu_{1}(x_{1},$ $u_{1})\circ\mu_{2}(X_{2},$ $u_{2})0\cdots 0\mu_{N+1}(x_{N+1})]\cross p(x_{2}|x_{1},$ $u_{1})\cdots p(x_{N+1}|x_{N},$ $u_{N})$
$(x_{2},\ldots,x_{N+}1)\in \mathrm{x}\mathrm{x}\cdots \mathrm{x}X$
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(1) \iota ( $[2],[3]$ )
$n=1,2,$ $\ldots,$ $N+1$ $x_{n}\in X$ $\lambda_{n}\in[0,1]$
:
$v_{n}(x_{n};\lambda n)--{\rm Max} E_{x}\pi\pi n’\lambda n[\lambda_{n}0\mu n\mu 0\cdots \mathrm{o}N^{\mathrm{O}}\mu N+1|(\mathrm{i})\mathrm{m}n\leq m\leq N]$ (2)
$1\leq n\leq N$
$v_{N+1}(X_{N1;}+\lambda N+1)=\lambda N+10\mu N+1(x_{N}+1)$ (3)
1 $(x_{0}, \lambda_{0})\in X\cross[0,1]$
$(X_{N+1}, \lambda_{N1}+)$
$\pi$ $\pi=\{\pi_{n}, \pi_{n+1}, \ldots, \pi_{N}\}$ :
$\pi_{m}$ : $X\cross[0,1]arrow U$ $n\leq m\leq N$ (4)
(2)
$E_{x_{n},\lambda_{n}}^{\pi}[\lambda_{n^{\circ\mu_{n}0\cdots 0}}\mu N\circ\mu_{N}+1|(\mathrm{i})\mathrm{m}n\leq m\leq N]$
$= \sum_{(x_{n+1}},..\sum_{+x_{N}1}.,\cdots\sum_{)\in X}\{[\lambda_{n}\circ\mu_{n}(x_{nn}\mathrm{X}\cdots \mathrm{x}\mathrm{x}’ u.).\cdot 0\cdots 0\mu N(_{X_{N}}, u_{N})0\mu_{N+}.1(_{X_{N})]}+1$
$\cross p(X_{n+1}.|xn’ u_{n})\cdots p(XN+1|XN, uN)\}$
:












. $v_{n}(x;\lambda)$ 2 +1 $(\cdot ; \cdot)$
2.1
$v_{n}(x; \lambda)={\rm Max}\sum_{v\in \mathrm{x}}vn+1(y;\lambda\circ\mu n(X, u))p(u\in Uy|X, u)$
$x\in X$, $\lambda\in[0,1]$ $n=1,2,$ $\ldots,$ $N$
$v_{N+1}(_{X};\lambda)=\lambda 0\mu N+1(x).\cdot$ . $x\in X$, $0\leq\lambda\leq 1$ .
..




$\pi^{*}=\{\pi_{1}^{*}.’ -.\pi_{2’::}^{*}..\pi_{N}^{*}\}$ $\iota$ $\circ$
$v_{1}(x_{1;}\iota)$
(1) $(x_{1}, \iota)$ $\pi^{*}$





$\{\pi_{1}, \pi_{2}, \ldots, \pi_{N}\}$ $X$
$\pi_{n}:Xarrow U$ $1\leq n\leq N$ .
$\circ$ :
$\mu<\nu$ $\Rightarrow$ $\lambda\circ\mu\leq\lambda 0\nu$
3.1 –
( 1)
Maxinfize $\mu_{1}(x_{1},u_{1})\circ E^{u_{1}}x_{1}[\mu 2(X2, u_{2})\circ\cdots \mathrm{o}Ex_{N}u_{N_{--}1,1}[\mu N(x_{N}, u_{N})\circ E^{u_{N}}x_{N}\mu_{N}+1]\cdots]$
subject to $(\mathrm{i})_{\mathrm{n}}x_{n+1}\sim p(\cdot|_{X_{n},u_{n})}, u_{n}\in U 1\leq n\leq N (5)$
$E_{x}^{u} \mu=\sum_{v\in X}\mu(y)p(y|x, u)$ for $\mu=\mu(\cdot)$
$E^{n}\mu$ $:=$ $E_{x_{n}^{n}}^{u}\mu$
$\mu_{n}\circ E^{n}\mu.$ $:=$ $\mu_{n}(_{X_{n},u)\mathrm{o}E^{n}\mu}n$ $1\leq n\leq N$
(5)
$\mu_{1}\circ E^{1}[\mu 2^{\mathrm{O}}\ldots\circ EN-1[\mu_{N}\mathrm{O}EN\mu_{N1}+]\cdots]$
$:=$ $\mu_{1}(x_{1}, u1)\circ E^{u_{1}}[x1\mu 2(x_{2}, u2)0\cdots\circ ExuN^{-}-1N1[\mu_{N}(_{Xu)}N,N\circ E^{u_{N}}\mu x_{N}N+1]\cdots]$ (6)
$\pi$ $E^{n}$
:
$E^{n}\mu=E_{xn}^{u_{n}}\mu$ , $u_{n}=\pi_{n}(x)n$ $1\leq n\leq N$.
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$\pi$ :
$\mu_{1^{\mathrm{O}}}E^{1}$ [$\mu_{2}\circ\cdots\circ EN-1[\mu_{N}\mathrm{o}$ EN$\mu N+1]\cdots$ ] .
$=$
$\mu_{1}(x_{1}, u1)\mathrm{o}x_{2\in}\sum[\mu_{2}x.(_{Xu_{2}}2,)\circ\cdots[.\mu N-1(x_{N}-1, uN-‘ 1)\circ$
$x_{N} \in \mathrm{x}-\sum[\mu_{N}(x_{N,N}u)\circ\sum\mu_{N1}+(x_{N+}1)p(xN+1|X_{N},u_{N})]xN+1\in X$
$p(x_{N}|x_{N}-1,u_{N-1})]\cdots]p(X_{2}|x_{1,1^{\backslash }}u)$
$(u_{n}=\pi_{n}(xn)\sim 1\leq n\leq N)$
– :
$E_{x_{1}}^{\pi}[\mu 1\circ[\mu 2^{\circ}\ldots\circ[\mu_{N}0\mu_{N}+1]\cdots]]$
$= \sum_{(x_{2}},\ldots,\sum_{)xN+1}\cdots\sum\in x\mathrm{x}\{.[..\mu_{1}\cross \mathrm{x}(X_{1},.u.1)0[\mu 2(x_{2}, u2)0\cdots.\mathrm{O}[\mu_{N}(_{X_{N}}, u_{N})\circ\mu_{N+}1(_{X)]\cdots]]}N+1$
$\cross p(x_{2}|X_{1}, u_{1})p(x_{3}|X_{2}, u_{2})\cdots p(XN+1|XN, uN)\}$ (7)
$(u_{n}=\pi_{n}(x)n 1\leq n\leq N)$ .
$E_{x_{1}}^{\pi}[\mu 1\circ[\mu_{2}0\cdots\circ[\mu N\circ\mu_{N}+1]\cdots]]$
$=$ $\mu_{1}\circ E^{1}[\mu 2^{\circ}\ldots\circ E^{N}-1[\mu N\circ E^{N}\mu N+1]\cdot’\cdot]$ (8)
(8) $(\circ=+)$
$(\circ=\cross)$ (8)
(5) $n=1,2,$ $\ldots,$ $N+1$ $x_{n}\in X$
:
$w_{n}(x_{n}):={\rm Max}\pi[\mu_{n}\circ En[\mu_{n+1}0\cdots \mathrm{O}EN-1[\mu N\circ E^{N}\mu N+1]\cdots]|(\mathrm{i})_{\mathrm{m}}n\leq m\leq N]$
$w_{N+1}(x_{N+}1):=\mu_{N+1}(x_{N+}1)$
${\rm Max}$ $\pi=\{\pi_{n}, \ldots, \pi_{N}\}$ , $\cdot$
3.1
$w_{n}(x)={\rm Max}[ \mu_{n}(u\in UX, u)\circ\sum_{\in y\mathrm{x}}w_{n+1}(y)p(y|_{X}, u)]$
$x\in X$, $n=1,2,$ $\ldots,$ $N$
$w_{N+1}(X)=\mu N+1(X)$ $x\in X$
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: 2 $\circ$
${\rm Max}\pi[\mu_{1}\circ E1[\mu 2\circ\cdots\circ EN-1[\mu_{N^{\mathrm{O}}}E^{N}\mu N+1]\cdots]]$
$=$ ${\rm Max}\pi_{1}[\mu_{1}\circ E^{1}{\rm Max}\pi_{2}[\mu_{2}0\cdots\circ E^{N-}1{\rm Max}\pi_{N}[\mu_{N^{\mathrm{O}}}E^{N}\mu_{N+}1]\cdots]]$
$(u_{n}=\pi_{n}(X_{n}) 1\leq n\leq N,.)$
$\square$
$-’\Gamma_{-1\tau}$.
$\text{ ^{}\backslash }1$ : Conditional expectation after take-action
$-’\Gamma_{-1}.\tau$




Maximfize $E_{x_{1}}^{u_{1}}[\mu 1(x1, u1)\mathrm{o}E^{u_{2}}x_{2}[\mu_{2}(X2, u2)0\cdots=$
$\mathrm{o}E_{x_{N}}^{u_{N}}[\mu_{N}(x_{N},uN)\circ\mu_{N1}+]\cdots]]$
subject to $(\mathrm{i})_{\mathrm{n}}x_{n+1}\sim p(\cdot|_{X_{n},u_{n})}, u_{n}\in U 1\leq n\leq N (9)$
$E_{x}^{u}[ \mu_{n}(X, u)\circ\mu]=\sum_{y\in \mathrm{x}}[\mu_{n}(x, u)\circ\mu(y)]p(y|x, u)$ for $\mu=\mu(\cdot)$
$E^{n}[\mu_{n}0\mu]:=E_{x^{n}n}^{u}[\mu_{n}(x_{n}, u_{n})0\mu]$ $1\leq n\leq N$
(9)
$E^{1}[\mu_{1^{\circ}}E2.[\mu 2\circ\cdots\circ E^{N}[\mu N\mathrm{o}\mu_{N}+1]\cdot. . .]]$
$:=$ $E_{x_{1}}^{u_{1}}[\mu 1(x_{1}, u1)\circ E^{u_{2}}x_{2}[\mu 2(x2, u_{2})0\cdots \mathrm{O}Ex_{N}u_{N}[\mu N(xN,u_{N})\circ\mu N+1]\cdots]]$ (10)
$\pi$ $E^{n}$
$.E^{n}[\mu_{n}0\mu]=E^{u}n[x_{n}\mu_{n}(x_{n}, u_{n})0\mu]$ , $u_{n}=\pi_{n}(xn)1\leq n\leq N$
$E^{1}[\mu 1^{\mathrm{O}}E2[\mu 2^{\circ\cdots\circ}E^{N}[\mu N\circ\mu_{N}+1]\cdots]]$
$=$
$\sum_{x_{2}\in X}[.\mu 1(X1, u_{1})0\sum_{x_{3\in}\mathrm{x}}[\mu_{2}(X_{2}, u2)0\cdots\circ x\mathrm{w}\sum[\mu N-1\in \mathrm{x}(_{X_{N-1}u)},N-1$
$\mathrm{o}$ $\sum$ $[\mu_{N}(X_{N}, uN)\circ\mu N+1(x_{N+1})]p(x_{N}+1|_{X_{N}u_{N})}$,
1\in
$]p(X_{N}|xN-1, u_{N}-1)\cdots P(x_{3}|x2, u2)]p(x_{2}|x_{1}, u_{1})]$
$-$
(11)
$(u_{n}=\pi_{n}(x)n 1\leq n\leq N)$
(
$-\vee$ (7)
– (8) (8), (7),
(10) –
(9) $n=1,2,$ $\ldots,$ $N+1$ $x_{n}\in X$
:
$W_{n}(_{X_{n})}={\rm Max}[E^{n}[\pi\mu_{n^{\circ E^{n+}}}[1N[\mu n+1^{\circ\cdots\circ E}\mu N$




$W_{n}(x)= \mathrm{M}\mathrm{a}\mathrm{x}u\in U\backslash \cdot.v\sum_{\in X}.[.\mu n(X, u)\circ Wn+1(y)]p(y|x, u)$
$x\in X$ , $n=1,2,$ . $:.,$ $N$
$W_{N+1}(_{X)}=\mu_{N+1}(x)$ $x\in X$
:
${\rm Max} E^{1}[\mu 1^{\mathrm{O}}\pi E2[\mu 2\mathrm{O}\cdot\cdot*0E^{N}[\mu N\circ\mu_{N}+1]\cdots]]$
$=$ ${\rm Max} E^{1}[\mu 1\pi_{1}\pi_{2}0{\rm Max} E2[\mu_{2}0\cdots 0{\rm Max}\pi NEN\mathrm{r}\mu_{N}0\mu N+1]\cdots]]$
4
3 2 2 2 $(a\wedge b:=$
$\min(a, b))$ Bellman and Zadeh [1] (p. B154)






Maximfize $E[v_{1}(u_{1})\wedge v_{2}(.u_{2})\wedge v_{3}(x\mathrm{s}.)]$










$0.9\lambda+0.057$ for $0.6\leq\lambda\leq 0.8$














$\lambda$ for $0\leq\lambda\leq 0.3$
$0.91\lambda+0.027$ .for $0.3.\leq\lambda\leq 0.6$
$0.1\lambda+0.513$ for $0.6\leq.\lambda\leq 0.7$
0.583 $\mathrm{f}\mathrm{o}\mathrm{r}_{\sim}.0.7\leq\lambda\leq 1$ .
$\wedge$ 1 $\lambda$ $s_{1},$ $s_{2},$ $S_{3}$
:
$v_{1}(_{S_{1;}1})=0.795$ $v_{1}(_{S_{2;}1})=0.595$ $v_{1}(_{S_{3_{1}}}\cdot 1)=0.583$
$\sigma^{*}=\{\sigma_{1}^{*}, \sigma_{2}^{*}\}$
$\sigma_{1}^{*}(s_{1})=.a2$ , $\sigma_{1}^{*}(s_{2})=a2$ , $\sigma_{1}^{*}(s_{3})=a_{1}$
$\sigma_{2}^{*}(S_{1}, S1)=a_{2}$ , $\sigma_{2}^{*}(S_{2}, S1)=a_{2}$ , $\sigma_{2}^{*}(s_{3}, s1)=a_{2}$
$\sigma_{2}^{*}(S_{1}, S2)=a_{1}$ , $\sigma_{2}^{*}(S_{2}, S2)=a_{1}$ , $\sigma_{2}^{*}(S_{3}, s2)=a_{1}$




Maximize $[\mu_{1}(u_{1})\wedge E_{x_{1}}^{u_{1}}[\mu_{2}(u_{2})\wedge E_{x_{2}\mu_{3}}^{u_{2}}]]$




${\rm Max}[ \mu_{2}(u2)\wedge\sum u_{2}x\text{ _{}3}w_{3}(3)p(x_{3}|X_{2,2}u)]$ (15)
$w_{1}(x_{1})$ $=$
${\rm Max}[ \mu_{1}(u1)\wedge u_{1}\sum_{x_{2}}w_{2}(_{X)}2p(X2|x_{1,1}u)]$
Bellman Zadeh } $\mathrm{h}[1]$
( )
(15)
$w_{2}(S_{1})=0.6$ , $w_{2}(S_{2})=0.82$ , $w_{2}(S_{3})=0.6$
$\pi_{2}(S_{1})=a1$ , $\pi_{2}(_{S_{2}})=a_{1}$ , $\pi_{2}(s_{3})=a_{2}$
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$w_{1}(s_{1})=0.8$ , $w_{1}(s_{2})=0.62$ , $w_{1}(s_{\mathrm{s}})=0.62$
$\pi_{1}(S_{1})=a1$ , $\pi_{1}(s_{2})=a1$ or $a_{2}$ , $\pi_{1}(s_{3})=a1$
$w_{1}(x_{1}),$ $\pi_{1}(x_{1})$
$w_{1}(s_{1})=0.798$ , $w_{1}(s_{2})=0.622$ , . $w_{1}(s_{3})=0.622$
$\pi_{1}(S_{1})=a2$ , $\pi_{1}(S_{2})=a_{1}$ or $a_{2}$ , $\pi_{1}(s_{\mathrm{s}})=a_{1}$




$\mathrm{U}.3081.0$ $0.080.1\mathrm{U}24$ 0.42 0.42
$s_{1}’\sim_{a_{2}}^{0}6=_{\mathit{0}}^{\mathit{1}}lo_{\mathit{0}}\sim^{\mathit{9}}\mathit{0}$
$s_{1}s_{2}\mathrm{o}_{-}$









$0.\cdot 80.310$ $0.\cdot 700.0_{2}1$ 0.82 0.82
$\sim 06\backslash \sim\downarrow \mathit{0}=_{\mathit{0}\mathit{1}}^{\mathit{8}}\tilde{a}2^{\sim}\sim\sim \mathit{0}\sim \mathit{1}$
$s_{3}s_{1}s_{2}$
$0.80.310$ $0^{\cdot}.08\mathrm{o}^{24}\mathrm{o}_{1}$ 0.42 0.42
$\downarrow\vee \mathit{0}\mathit{8}\mathit{0}\mathit{1}$
$s_{1}$ 0.3 0.24
1.0, , , $,$ $=\mathit{0}\mathit{1}$ $s_{3}s_{2}$ $0.81.0$ $0.080.1$ 0.42 0.42
$s_{3}\sim_{2}^{0^{\wedge}6}al\leq\wedge^{\vee}arrow a\prime 1\mathit{0}\mathit{0}\mathit{0}\mathit{1}\mathit{0}\mathit{9}$
$s_{3}s_{2}s_{1}$
$0.\cdot 80.310$ $0.70.0_{2}0.03$ 0.75 0.6
3: $s_{1},$ $s_{2}$ $s_{3}$ –
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$f\backslash \backslash \mathrm{o}.6\mathit{0}s_{1}\grave{a}_{2^{\backslash }\backslash \backslash }\iota$’ $0.3\rceil\cap$ $\cap\cdot\cap 003$ $\cap\cap\cdot\supset$ $\mathrm{n}o$$\grave{a}_{2}\backslash 10_{\backslash }.6\mathit{0}\mathit{1}\prime_{\mathit{9}_{S}}o_{n}S\backslash =n21$ $0.\cdot 310$ $0.90.03$ 0.93 0.6
0.48
$/\mathit{0}\mathit{8}$
$=\mathit{0}\mathit{0}^{\delta}S_{3}2$ $0.8\perp\cdot \mathrm{U}$ $0.0\cup.\partial$
$\cup.\sigma \mathrm{o}$ $\cup.\mathrm{U}$
$,1.\mathrm{o}_{a_{1}}’\leq_{\mathit{0}}^{\mathit{0}\mathit{1}}\prime\prime’ 1\mathit{0}\mathit{0}s1\mathit{9}sS_{3}2$
$0.80.310$ $0.70.1002$ 0.82 0.82
$\underline{\mathit{0}.\mathit{1}}$
,
$s_{2^{\backslash _{\mathrm{s}}}\backslash 0.6}$ $\eta p-S_{1}$ 0.3 0.24 0.082 0.622 0.622
$\ovalbox{\tt\small REJECT}’’/\backslash \prime\prime$ $S_{2^{\backslash }}\backslash \text{ }0_{\backslash }6\mathit{0}\mathit{8}2\backslash \text{ }\downarrow\leq_{\mathit{1}}^{\mathit{0}}o^{\mathit{1}}s_{2}S_{3}s_{1}$ $0.3081.0$ $0.080.1024$ 0.42 0.42
$0.,7_{l\acute{a}_{1}}\prime\prime\prime//$ $\mathit{0}.\nwarrow_{\nearrow}’\sim_{s}^{\mathit{1}_{S_{2}}}\backslash \backslash 1,\cdot 0_{\acute{a}_{1}}z\iota=\mathit{0}s_{\mathit{0},\mathit{0}}\mathit{1}s_{1}3$




$\grave{a}_{2}^{\backslash }\backslash \downarrow 06\mathit{0}\mathit{1}=_{\mathit{0}}\mathit{0}s_{1}\backslash \sim^{\mathit{0}}\mathit{9}^{s_{2}}s3$ $0.80.310$ $0.720.0003$ 0.75 0.6
’
$s_{1}r^{s_{1}1}10^{a_{2}1}a2s_{3} \mathit{0}\mathit{9}\mathrm{I}_{s}^{S}\mathit{0}\mathit{0}\prime 10_{\acute{a}_{1^{\backslash }}}s\mathit{0}\mathit{1}S313062^{\backslash }\prime\prime\backslash ’\nearrow 110\prime s2\grave{a}^{0}a_{2}’\Omega\prime 06s2\backslash 0\prime\prime\backslash a_{6s}1\frac{\frac{1\mathit{0}\mathit{1}\mathit{0}\downarrow \mathit{0}=\sim_{\mathit{9}}^{\mathit{8}}\mathit{0}\mathit{1}\mathit{0}\mathit{1}}{\iota \mathit{0}\vee^{\mathit{0}_{\mathit{0}\mathit{1}}}\sim \mathit{0}\mathit{0}}}{\frac{\downarrow \mathit{0}\mathit{8}\prime_{\mathit{1}}\sim \mathit{0}\mathit{9}\mathit{0}}{=_{\mathit{9}}^{\mathit{0}}\downarrow=^{\mathit{1}}\downarrow \mathit{0}\mathit{1}\mathit{0}\mathit{0}\sim_{\mathit{0}}\sim_{\mathit{0}}\sim\theta \mathit{8}\mathit{0}_{\mathit{1}}\mathit{1}}}ss_{\mathrm{q}}Ss_{1}Ssss_{2}Ss_{3}S22223111$








Maximize $E_{x_{1}}^{u_{1}}[\mu 1(u1)\wedge E_{x_{2}}^{u_{2}}[\mu 2(u2)\wedge\mu_{3}]]$
subject to $(\mathrm{i})_{\mathrm{n}}x_{n+1}\sim p(\cdot|_{X_{n},u_{n})},$ $u_{n}\in\{a_{1}, a_{2}\}$ $n=1,2-$ (16)
32
$W_{3}(_{X_{3}})=\mu_{3}(x_{3})$
$W_{2}(X_{2})={\rm Max} \sum_{x}u23[\mu_{2}(u2)\wedge W_{\mathrm{s}(}X3)]p(x3|X_{2},u_{2})$ (17)
$W_{1}(X_{1})={\rm Max} \sum_{2}u1X[\mu 1(u_{1})\wedge W_{2}(2)\text{ }]p(X_{2}|X_{1,1}u)$
$W_{3},$ $W_{2},$ $W_{1}$ $\pi^{*}=\{\pi_{2}^{*}, \pi_{1}^{*}\}$
$W_{3}(s_{1})=0.3$ , $W_{3}(s_{2})=1.0$ , $W_{3}(S_{3})=0.8$
$W_{2}(S_{1})=0.57$, $W_{2}(S_{2})=0.82$ , $W_{2}(S_{3})=0.57$
$\pi_{2}^{*}(_{S}1)=a_{2}$ , $\pi_{2}^{*}(s_{2})=a1$ , $\pi_{2}^{*}(_{S_{3}})=a_{2}$
$W_{1}(s_{1})=0.795$ , $W_{1}(s_{2})=0.595$ , $W_{1}(s_{3})=0.583$
$\pi_{1}^{*}(s_{1})=a2$ , $\pi_{1}^{*}(s_{2})=a2$ , $\pi_{1}^{*}(s_{3})=a_{1}$
7, 8, 9, 10 ( 9, 10 )











$W_{n}(x)\leq w_{n}(X)$ $1\leq n\leq N$
$0=$
$W_{n}(x)\geq w_{n}(X)$ $1\leq n\leq N$
$\lambda$ , $g:Xarrow R^{1}$ $P$
$\text{ }\in\sum_{X}[\lambda \mathrm{o}g(_{X})]p(X)=\lambda..0\sum g(x\in \mathrm{x}X)p(_{X})$ $0=+,$ $\cross$
2 $\circ$
. $\text{ }\in\sum_{X}[\lambda\circ g(X)]p(_{X})=\lambda 0\sum_{x\in \mathrm{x}}\mathit{9}(_{X)p(_{X})}$
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